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i) Antimicrobial assessment of AINPs nanoparticles and nanoparticles coated fabrics
The antibacterial activities of CF-Chi and CF-AINPs-Chi fabrics are shown in Fig. 1 . As expected, a higher area for the zone of inhibition observed for CF-AINp-Chi fabrics confers more inhibitory action (31.58±0.06 and 25.24±0.34) than CF-Chi fabrics (Table ii) . However, in case of S. aureus, the difference in the magnitude of zone of inhibition is slightly higher (34±0.08 and 26.81±0.07). In case of CF fabrics there is no evidence for the formation of inhibition (Fig. i) . In the control experiments, methanol solvent and aqueous extraction of neem nanoparticles showed a zone of inhibition of 20 and 27 mm, respectively, against S. aureus bacterium. Similarly, inhibition zone areas of 14 and 20 mm were found for methanol and aqueous extraction of neem nanoparticles, respectively, against the growth of E. coli 1 In addition, the coating thickness of nanoparticles on fabric reflects the air permeability of fabric 4 . Air permeability test on coated fabrics showed significant reduction (45%) in air permeability for CF-AINPs-Chi when compared to that of CF fabric and CF-Chi fabric. The observed reduction in air permeability is due to the absorption of composite materials in between the fibers of the fabric, which reduces the passage of air. Similarly, the air permeability of the CF-AINPs-Chi fabric was increased to 61% and 72% after 5 th and 10 th washes, respectively, while the chitosan coated fabric showed an increase up to 70% and 76%, respectively. This is attributed to the removal of the coatings from the fabric surface.
The mechanical properties of the CF, CF-Chi and CF-AINPs-Chi fabrics are determined and correlated with the functional properties of the fabrics. The longitudinal and transverse weaves are analyzed using tensile and tear strength for chitosan coated and Azadirachta indica chitosan coated fabrics. Before washing, the breaking weight of interstices (warp and weft yarn) values for tensile and tear strengths of CF-AINPs-Chi fabric are increased as compared to CF and CF-Chi fabrics. Generally, the overall tensile and tear strength for the fabrics specimen CFChi and CF-AINPs-Chi is much higher than the CF fabric (Table i ). This is due to the sharing of the load by the coated nanoparticle on the fabrics which result an enhancement in tensile strength. Similarly, the CF-AINPs-Chi fabrics again compliments with higher bursting strength of CF and CF-Chi fabrics. The nanoparticles are strongly adhered to the surface of cotton fabrics which resulted in an increase in crease recovery angle of fabrics (CRA). The CRA of CF-AINPsChi fabric shows 104° ± 0.76° which is higher than the CF and CF-Chi fabric. The observed higher magnitude of crease recovery resulted from higher absorption of AINPs-Chi nanoparticles on the surface of fabrics without imparting stiffness to the fabric. As expected the CRA of the CF-AINPs-Chi fabrics is reduced after 5 th and 10 th washes due to the loss of coating with increase in number of washings.
